SUMMARY Three cases of chronic nonhaemolytic jaundice with conjugated bilirubin in the serum an described in a Chinese family. Bromsulphthalein excretion tests gave results typical of the DubinJohnson syndrome. Liver histology in the proband showed cytoplasmic pigment of the lipofuscinmelanin variety, and intravenous cholecystography failed to show visualisation of the gallbladder.
The hereditary defects in bilirubin metabolism are rare and incompletely understood causes ofjaundice.
They can be divided into two groups according to whether the raised serum bilirubin level occurs only in the unconjugated form as in Gilbert's disease (Berk et al., 1970) and Crigler-Najjar disease (Crigler and Najjar, 1952) , or in both the conjugated and unconjugated forms. The best known of the latter group was first described by Dubin and Johnson (1954) and independently by Sprinz and Nelson (1954) . It is characterised by the accumulation of an unidentified pigment in the liver cells which is probably composed of melanin precursors which polymerise and are stored in lysosomes, although it is often called lipofuscin by pathologists (Arias, 1971) . A closely similar clinical and biochemical disorder but without abnormal pigment in the liver cells was first described by Rotor et al., 1948 . In this paper we describe three cases of chronic nonhaemolytic jaundice with conjugated bilirubin in the serum in a Chinese family.
The proband A Chinese male infant, the 4th child of healthy unrelated parents, was born spontaneously in the (13 2 mg/100 ml). This rose to 299-3 ,tmol/l (17 5 mg/100 ml) on day 3 when phenobarbitone and phototherapy were started. Hb was 13 g/dl. G-6-PD deficiency was excluded. The mother's blood group was A Rh +ve, the infant's AB Rh ±ve. The infant continued to feed well on a proprietary dried milk formula and on discharge from hospital on 6 April the total SB had fallen to 162 5 [tmol/l (9 5 mg/I00ml).
He was readmitted to the United Christian Hospital on 24 April because of persisting jaundice with a total SB of 162 * 5 ,umol/l (9 * 5 mg/100 ml) of which 1 16 * 3 ,umol/l (6. 8 mg/100 ml) was in the conjugated form. Weight was 4-5 kg. The liver was palpable 2 cm below the right costal margin and spleen was just palpable. The urine was positive for bile intermittently but there was no excess urobilinogen on qualitative testing; there were no reducing substances. Amino-acid chromatography was normal. Hb was 10-6 g/dl; white cell count 13 0 x 109/l; neutrophils 15%; lymphocytes 75%; monocytes 8%; eosinophils 2%; reticulocytes 2 6 %; platelets 490 A Menghini needle liver biopsy on 20 June showed a specimen that was dark green in colour. Histological preparations showed that the liver had a normal lobular pattern. Most of the hepatic cells contained a brown, granular, iron-negative, nonacid fast, PAS-positive (after diastase), goldenbrown fluorescent cytoplasmic pigment ( Figure) . An intravenous cholecystogram (0 * 6 ml Biligrafin/ kg) when the total SB was 58 ,umol/l (3 4 mg/100 ml) failed to show any visualisation of the gallbladder up to 4 hours.
During his stay in hospital the infant fed well and gained weight normally (6 * 0 kg aged 15 weeks). The icterus gradually lessened (Table 1 ) and the mild hepatosplenomegaly receded. The urine showed bile pigment initially but Erlich's aldehyde test repeatedly failed to show excess urobilinogen. The stools remained normal in colour and consistency throughout. (Dubin, 1958; Shani et al., 1970) . Onset in the first 48 hours of life is exceptional, although this was the case in a Japanese neonate (Kondo et al., 1975) . The initial high SB levels are also atypical but they might be explained on the assumption that an early, presumably unconjugated, hyperbilirubinaemia may have been aggravated by DJS. More significant, perhaps, was the finding in the liver biopsy that while most of the cytoplasmic pigment was 'lipofuscin-melanin', some was apparently iron, whereas in typical DJS all of the pigment is 'lipofuscin-melanin'. The presence of some intrahepatic cholestasis is also not an expected finding in DJS. A possible explanation for these findings might be that this infant had a concomitant nonspecific cryptogenic nongiant cell hepatitis, particularly as there can be considerable variation in the histological appearances in neonatal hepatitis (Talbot and Mowat, 1975 ) and, at least in patients with oc-l-antitrypsin deficiency, subclinical 'biochemical' hepatitis has been demonstrated (Sveger, 1976 Dubin, 1958; Shani et al., 1970) .
None the less, the results of the BSP tests in the proband and his two male siblings are characteristic of DJS, in particular the secondary rise in BSP concentration at 120 min (Mandema et al., 1960; Arias, 1961; Shani et al., 1970) . This pattern of BSP excretion is commonly regarded as diagnostic of the group of familial nonhaemolytic jaundice with conjugated bilirubin in the serum and it is, in fact, the only test which almost invariably gives abnormal results in these disorders . It has been said not to be found in patients with other liver diseases (Mandema et al., 1960) . It would appear that while the uptake of BSP by the liver is normal in the DJS, after attaining saturation point the serum concentration falls more slowly than in normal subjects and after 30-45 minutes again increases so that the value at 120 minutes exceeds that seen at 30-45 minutes. This has been shown to be due to an impairment in the biliary excretion of conjugated BSP and related to a defect in the process by which BSP is transported from the liver cells to the bile. More detailed information can be obtained by sophisticating the BSP test to measure Tm (maximal transport rate) for BSP which is markedly reduced, whereas the relative storage capacity is normal in DJS (Wheeler et al., 1960; Arias, 1961) . We were unable to measure these values in the proband because of the volumes of blood which would have been required. The other characteristic but not invariable feature in DJS is absence of visualisation of the gallbladder on cholecystography (Dubin, 1958) . This was the finding in the proband in our family, but its significance in the presence of a SB level of 58 ltmol/l must be somewhat uncertain. Decreased levels of prothrombin and factor VII have also been reported in DJS although in the proband in our family the prothrombin and plasma thromboplastin times were normal.
We believe that the cases in our family should be regarded as examples of DJS, and there is good evidence that the syndrome as originally described by Dubin and Johnson (1954) is but one end of a spectrum of disorders all characterised by a common functional defect in the transport of bilirubin and other substances from the liver cells to the bile.
For example, Arias (1961) reported typical cases of DJS with abundant cytoplasmic pigment and of RS with complete absence of intracellular pigment in two brothers. Butt et al. (1966) (Edwards, 1975) .
The known coexistence of DJS and RS in one family (Arias, 1961) makes it likely that these disorders are variable manifestations of the same mutant gene, and the most generally held view has been that inheritance is in autosomal dominant fashion (Beker and Read, 1958; Mandema et al., 1960; Butt et al., 1966) . However, while Butt et al. (1966) 
